Mechanism of antiarrhythmic action of beta-blocking agents.
We investigated the antiarrhythmic effect of beta-blocking agents. Using 35 anesthetized dogs, the chest was opened and the left anterior descending coronary artery (LAD) was ligated for 30 min and the ventricular multiple response threshold (VMRT) was observed in the time course. The dogs were divided into five groups premedicated intravenously ten min before LAD ligation with either isotonic saline (the control group), D,L-propranolol (0.5 mg/kg), D-propranolol (0.5 mg/kg), D,L-pindolol (0.1 mg/kg), or D,L-acebutolol (2.5 mg/kg). Thirty min after ligation, myocardial mitochondria were prepared from the ischemic and the non-ischemic areas, and then the content of mitochondrial long-chain acyl-CoA and Ca++-binding activity were measured. The value of VMRT 1.59 +/- 0.21 mA before ligation decreased to 0.99 +/- 0.13 mA 30 min after ligation. Content of acyl-CoA in mitochondria from the ischemic area increased significantly compared to those from the non-ischemic area. Mitochondrial Ca++-binding activity in the ischemic area decreased significantly compared to that in the non-ischemic area. Each administration of three beta-blocking agents prevented the decreases in VMRT and Ca++-binding activity and excessive accumulation of acyl-CoA; D-propranolol had no effect. These results suggest that the antiarrhythmic action of beta-blocking agents is based, at least in part, on the protection from decrease in Ca++-binding activity due to mitochondrial dysfunction induced by the excessive accumulation of long-chain acyl-CoA in mitochondria.